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STEAP-MT-U 

DEPARTMENT   OF  THE   ARMY 
ABERDEEN   PROVING   GROUND      Mr.    A. 

ABERDEEN   PROVING   GROUND,   MARYLAND   21005 

L.   Cummings/dgm/283-2237 

1 8 JUL 1975 

SUBJECT:  Final Letter Report on Product Improvement Test of Hard-Coated 
Aluminum TU2 Track for M60 Series Tanks. TECOM Project No. 
I-VC-O87-O6O-OO8, Report No. APG-MT-4680 

Commander 
US Army Tank Automotive Command 
ATTN:  AMSTA-RKMC 
Warren, Michigan W090 

Test of Tl'42 Aluminum Track, with 

1.  REFERENCES: 

a.  Letter, AMSTA-RHT, TACOM, subj 

1 Inclosure, 6 June \37^. 

h      Letter, AMSTA-BB, TECOM, subj:  Customer Test Directive:  Product 
Improvement Test of Hard-Coated Aluminum TU2 Track for M60 Series 
Tanks, TECOM Project No. 1-VC-O87-O6O-OO8. 13 June \S7^. 

c  Adler R, First Partial Report on Product Improvement Test of 
Hard-Coated Aluminum Track Shoes and Hard-Coated Road Wheels for M60 
Series Tank.  TECOM Project No. I-VC-O87-O6O-OO5.  Aberdeen Proving Ground. 

Report No. APG-MT-4273, May 1973- 

d  Wilkie, R, Product Improvement Test of Hard-Coated Aluminum 
Track"shoes and Hard-Coated Road Wheels for M60 Series Tank (T1J2 Alummum 
Track).  TECOM Project No. l-VC-087-060-005.  Aberdeen Proving Ground. 

Report No. APG-MT-^35, April, 197'». 

e  TM 9-2630-200-14, Identification, Inspection, Classification, 
Maintenance, Storage, Disposition, and Issue of Solid Rubber Tires and 

Track Components, June 1972. 

2.  BACKGROUND: 

a.  This test was authorized by reference lb. 

b  The standard J\kZ  steel track for the M60 series tank as compared 
to T97E2 track offers the advantage of longer overall life; however, the 
track weight is increased by approximately 25%.     This results in a heavier 
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STEAP-MT-U 
SUBJECT:  Final Letter Report on Product Improvement Test of Hard-Coated 

Aluminum J]k2  Track for M60 Series Tanks, TECOM Project No. 
1-VC-&87-060-008, Report No. APG-MT-4680 

vehicle with higher unsprung weight, greater power losses, and higher fuel 
consumption.  A track of the Tl^Z design made with aluminum would reduce 
weight and power losses and improve fuel consumption.  An experimental 
aluminum track with TI42 shoe design was provided to obtain endurance and 
performance characteristics for comparison with the steel TlAZ track. 

c. The test track was identical to standard T]k2  track, except the 
track blocks were constructed of an aluminum alloy instead of steel. 
The use of aluminum reduced the T142 track weight per pitch length from 
76.6 lb (3'».75 kg) to 59.9 lb (27.17 kg), which compares favorable with 
the 61,3 lb (27.80 kg) weight of the T97E2 Track. 

d. Prior to this test, the track had, in part, completed 5000 miles 
(80^5 km) of endurance operations consisting of paved, gravel, and 
cross-country at Aberdeen Proving Ground, under TECOM Project No. 

1-VC-Ü87-060-005. 

e. During this test program, performance tests were conducted on 
standard Tl'+Z steel track, installed on the same vehicle, in order to 
obtain comparable data.  These engineering tests consisted of drawbar 
pull, acceleration and fuel consumption.  The 2,000 mile (3218 km) scheduled 
endurance test was conducted over paved, gravel and level and hilly 
cross-country courses.  Data were obtained on wear of rubber and metal 
components of the track and the maintenance required over the 2000 miles 
(3218 km) of operation.  Upon completion of the planned 2000 miles (3218 km) 
it was determined that additional testing was desirable since the track 
condition remained serviceable and a trend of component failure had not 
been established.  The test was extended an additional 15^5 miles (2'»86 km) 
until the track assemblies were generally worn far beyond serviceable limits. 

f. Materiel Testing Directorate conducted the test at US Army 
Aberdeen Proving Ground from 10 July 197^ to 27 May 1975- 

3.  OBJECTIVE 

The test objective was to determine the performance and endurance 
characteristics of the aluminum Tl'»2 track in order to compare the results 
with previous tests of steel T142 track. 

k,     SUMMARY OF RESULTS: 

a.  The test items consisted of two strands of Tl'»2 hard-coated 
aluminum track shoes previously tested under TECOM Project No. I-VC-O87-O6O-OO5. 

-aii1ri':iiiMiffifiWi.Wir MJMillWirr innilliMlnftiirtfiimiirii-^''1''' •'■sv^-^'-'^-i~'^-'-"t"'a:-'^:-'-Tii-'iiiiiii[iii'iiiiii''i-irl-n-i 
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STEAP-MT-U product Improvement Test of Hard-Coated 

l-VC-087-060-008, Report No. APG-MT-MbBO 

The ..f, Strand contained 76 ^^ ^fl^^T^-^ 

replaced due to center guide interference. 

At the start of this program the two test trac. strands consisted of 

shoes with test mileage as shown .n Table I. 

t 

Table 1.  Initial Track Shoe Mileage 

Left Track 

No. of  Mileage 
Shoes   Completed Kilometers Shoes 

0 20 
1979 9 
55014 2 
80^5 £ 

Right Track 
No. of   Mileage 

Completed 

0 
1230 
3000 
5000 

Kilometers 

0 
1979 
l»827 
80*45 

k 0 
10      1230 
8      3*421 
58      5000 

Total  ^0 
*     »he nadQ center guides, and end connectors 

b.  Prior to test ^V.^^ "ems procured through supply 
in both strands were rep aced jlth n«W «em» P the 

channels.  Numerous track bnXt the e b oc^were contacting the sides 
center guides  to the •f^.^"*^" J^ter guide removal from the 

guide pinhole flanges and track block end plates. 

ln order to assemble the reguired ^i^V sHoe ^t-nds  it w- necessary 

to add a total of twenty four new alummum shoes J™ ™ ?ep acements 
stock.  Twenty shoes were installed n 'h« J1«^*^ \l£?mr9  replaced 
for those forwarded for TACOMevaua .on a  fou^l^        • 

since the seven y of the ^^ ^^ Jlem a,So necessitated gnndmg 
removal unfeasible.  Th.s 'nJer!e^n" P;6 left new replacement center 
down the pinhole flanges of 8 r.ght »^ ^^MUlUtlon.  The 
guides in order to prov.de adequate ^a^n" *°r ^-ft (258 Nm) ; end 

number prior to test start. 

The test sUpport veMCe, ^J J.^.^'M"^««^0
^?"' "US 

..8,0 (7739 M P- -^"^ ^l' ^fpar orlance was acceptabU an« that 
vehicle was inspected to ensure tnai P   rnndition Code B criteria as 

an -'P^-^^^r^o'zO^u"June 972  ThiUcomponants failing to 

rerir^iliorc^Ha itÄlS ** - "- '^ " "^ 
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STEAP-MT-U 
SUBJECT:  Final Letter Report on Product Improvement Test of Hard-Coated 

Aluminum J]k2  Track for M60 Series Tanks, TECOM Project No. 
l-VC-087-060-008, Report No. APG-MT-1«680 

The M60A1, with the test track installed, was loaded to a gross vehicle 
weight of 107,300 pounds ('♦Be?! kg).  The M60A1 was equipped with the 
Maintenance Indicator Panel (MIP-Mark III) which was undergoing 
Engineering Design testing under TECOM Project No. 7-ES-595-000-031. 

c  The test tracks were subjected to 50 miles (Si km) preliminary 
operation over the gravel course to ensure the proper seating of the new 
connecting hardware and to break-in the new track pads prior to endurance 
testing.  The preliminary operation was accomplished in accordance with 
Table I I. 

Preliminary Operation Schedule Table II 

Speed, MPH Km/h 

10 16 
15 2k 
20 32 

Distance, Miles Km 

15 2^ 
15 24 
20 32 
50 if TOTAL 

All track fasteners were retightened to specified torque and track 
tension was readjusted following the preliminary operation. 

d. Acceleration, drawbar pull, and fuel consumption tests were 
conducted on the M60A1 vehicle equipped with standard T142 steel track 
and repeated with the test track.  The objective of these tests was to 
determine the vehicle performance characteristics when equipped with 
each track in order to obtain comparable data.  The steel track used was 
new TH2 production track which had completed 50 miles (80 km) of 
preliminary operation, while the test track shoes had completed from 
50 (80 km) to 5000 miles (80kS  km) of test operation. 

Information was not available to define the degree of influence, if any, 
that this mileage difference had upon comparing track performance 
characteristics. 

e. The M60A1 tank was accelerated from rest to maximum road speed 
on a smooth, dry, paved road.  Both a calibrated fifth wheel and a bank 
of stopwatches were used to collect the data. 

The use of aluminum track improved the acceleration performance of the 
M60A1 by 10 percent in the 0-10 mph (9-16 km/h) speed range. 20 percent 
in the 0-20 mph (0-32 km/h) range, and 29 percent in the 0-30 mph 
(0-48 km/h) range.  Average time intervals required to accelerate to 
various road speeds are presented in Table III. 

iin "ii'ilr riirrriifMiiM .. -...v:,,-;. ;■ ^.'■:.        .■_;■■ ,y^-„, '.i.   -.-A    !.;;.■... .■.,•.. :am... 
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STEAP-MT-U 
SUBJECT: Final Letter Report on Product Improvement Test of Hard-Coated 

Aluminum Tl^Z Track for M60 Series Tanks, TECOM Project No. 
I-VC-O87-O6O-OO8, Report No. APG-MT-^SO 

Table   II!   - Acceleration Characteristics 

Speed  Range 
(MPH)    ~Tkm/h) 

Average Time  -  Sec 
W/T142 Aluminum        W/Tl^Z Steel 

0-10 0-16 
0-20 0-32 
0-30 0-^8 

M 
1^.0 
ko.o 

5.0 
17.5 
56.5 

Complete acceleration characteristics are presented in Inclosure 2, Page 1. 

f. Drawbar performance tests were conducted on smooth- dry, level 
povement, utilizing a mobile dynamometer and associated instrumentation. 

The data collected indicated that the use of aluminum track had no significant 
effect upon the low transmission range drawbar performance of the M60A1 tank. 
However, high range drawbar pull attained with the aluminum track was 
increased by approximately 1700 pounds, 7562N, (23 hp)  t 5 mph (8 km/h) 
to 3200 pounds, 1A231+N (188 hp) at 22 mph (35 km/h) over that obtained 
with steel tracks. This progressive improvement in high range drawbar 
performance obtained with the aluminum track over the entire speed range 
indicates that track and suspension power losses were significantly 
higher when using the steel track. Complete drawbar pull and horsepower 
curves are presented in Inclosure 2, Pages 2 through k. 

g. The standard course fuel consumption test was performed at various 
road speeds selected to span the normal service speeds of the M60A1 
tank. The standard fuel course, designed to be representative of service 
conditions, is a loop of graded gravel and paved road with ascending and 
descending slopes having gradients up to 30 percent.  Data were collected 
by use of a calibrated fuel burette and stopwatches. 

Over the road speed range of 10 to 23 mph (16 to 37 km/H) , fuel consumption 
of the M60A1 ranged from 0.60 to 0.67 mpg (0.26 to 0.29 km/1) when equipped 
with the aluminum tracks, and from 0.60 to 0.64 mpg (0.26 to 0.27 km/l) 
when equipped with the Tl^Z steel tracks. Standard course fuel consumption 
for the M60A1 was not significantly different when either track set was 
used. Standard course fuel consumption data are presented in Inclosure 2, 
Page 5. 

h. The endurance test mileage was divided between paved, gravel, 
level and hilly cross-country courses in increments to closely equal 
the 7000 mile (11263 km) endurance testing of the acceptance J\k2  steel 
track tested under TECOM Project No. 1-4-2170-30.  Hilly cross-country 
testing was eliminated from the 15^5 miles (2486 km) in excess of the 

. . .■.■■.:,v-, ■■:..:.■. 
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originally planned 2000 miles (3218 km), since safety considerations 
precluded the travel over a public highway to reach the h.1ly cross-country 
site.  No restrictions were imposed during the test relat.ve tospeed 
limitations or elimination of operation on any test course, ^her than 
those required to satisfy safety procedures. Table IV shows m.leage 

distribution and average vehicle speeds. 

Course 

Table IV - Operational Summary 

Miles  Kilometers  Percent  Averac^ Speed MPH  Km/h 

37-7 
33-6 

601 

1019 
35^5 

967 

16^0 
570% 

17 

100 

10.9 

12.7 
TITS' 

Paved 7't2     l\9k 21 23-J 
Gravel 1183     190^       33 20.9 

Cross-Country 
Perryman No. 2.    ^       ^        ^ ]Q q n  5 

3, and i* 
Churchvi1le 
(Hilly) 

TOTAL 

Fuel and oil consumption data are included as ,nc,°sur« 2' Pa^n
6;. ^^ 

adjustment of track tension was accomplished period.cally dunng the test 
as indicated by daily operator inspection.  Each track was adjusted a 

total of nine times during the test with an average of 39^ I"1" ^ W 

between adjustments.  These adjustments were made as prescribed m 
TO 9-2350-215-10 to a clearance of i (i.k  mm) to 5/16 - inch (7-9 mm). 

The tracks were separated during the test for the purposes of P^0™^ 
maintenance and reversing the direction of track ravel  ^ 'eft strand 

was separated six times, at 199 (320 km). 1928 3102 M- 2317  3728 km . 
2^ (3868 km). 2805 (^513 km) and 3025 test miles  ^r'9^ track was 

separated seve^ times, at 199 (320 km). ^53 (729 ^ >J^\\223B
(u^\\m) 

2^ (3868 km). 2805 (4513 km). 2909 (4681 km), and 3025 m.les J867 km). 
Both tracks we^e reversed after IkOk  test miles (3868 km), resulting in 
2m  miles (3868 km) operation against one driving face of the end 
connectors, and llM miles (I836 km) against the other. 

A total of 16 track shoes were replaced during the test, 

summarizes these shoe replacements. 

Table V 

--' ■ - -    - ■  - - ■-  —    -■ ■'- ■ ^ - - mi M in 1   -. - 
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Aluminum TI^ Track for M60 Series Tanks, TECOM Project No. 
I-VC-O87-O6O-OO8, Report No. APG-MT-4680 

Table V - Track Shoe Replacements 

M'leage    Kilometers    Quantity    Location 

1928 

2625 
2625 
2805 
2805 
2909 
3025 
3025 
3^67 

3102 
^22^ 
^22i* 

^513 
^513 
4681 
A867 

A867 
5578 

2 
1 
1 
1 
1 
1 
2 
5 
2 

Left 
Left 
Right 
Right 
Left 
Right 
Right 
Left 
Right 

Cause 

Pin bushing failure 
Pin bushing failure 
Pin bushing failure 
Pin bushing fai1ure 
Fractured pin tube 
Pin bushing failure 
Track pin wear 
Track pin wear 
Road wheel path rubber failure 

Two pin tube fractures, as shown in Inclosure 1, Figures 2 and 3, were the 
only failures of the aluminum track bodies detected.  One tube fracture 
occurred in a left inboard block at 2805 miles (4513 km) and the other was 
detected in a right inboard block at final inspection.  The cause of 
these failures was undetermined. 

Six track shoes were replaced during the test due to pin bushings that 
were worn to the extent that the pins were contacting the bushing bore of 
the blocks.  The cause of these failures was undetermined. 

Seven track shoes, two right and five left, were replaced at 3025 test 
miles (4867 km) as a result of conditions created by the shifting of the 
track shoes on the pins.  This shifting caused pronounced wear of both the 
inner and outer track block end plates, thus reducing the effective width 
of the blocks.  When the block width was reduced, the pins of the affected 
shoes shifted to the extent that the sprockets contacted and caused 
heavy wear to the track pins inboard of the end connector.  It was this 
track pin wear that necessitated replacement of the seven shoes in order to 
maintain a safe track condition. 

The breakdown and splitting of the road wheel path rubber over the 
binoculars, reported during the earlier 5000 miles (8045 km) of testing, 
developed into a severe condition in 34 shoes after 3467 miles (5578 km). 
Of these 34 shoes 15 were in the left track and 19 in the right.  As the 
initial breakdown of the rubber continued, mud worked into the cracks and 
a pumping action was created by the passage of the road wheels, causing 
greater separation until it had progressed to the binocular tube, finally 
forcing the rubber away from a bond with the tube. The foreign material 
trapped between the remaining rubber and binocular tube, caused an abrasive 
action which resulted In tube wear to the extent that large holes were 

I 
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Aluminum T1^2 Track for M60 Series Tanks, TECOM Project No. 
l-VC-087-060-008, Report No. APG-MT-4680 

worn through the tube into the pin bushing bore as shown in Inclosure 1, 
Figure k.     At 31«67 miles (5578 km) it was necessary to replace 2 riqht 
track shoes that represented the most extreme case of the condition,.in 
order to maintain track integrity. 

Track pad replacement was performed during the test only upon the loss of 
a pad.  A total of 15 pads were lost due to the pad nut wearing through the 
web section of the aluminum block.  These failures occurred when the pad 
loosened causing the washer to become bell shaped; finally the nut 
fretted through the web section of the track block resulting in the loss 
of the pad.  Replacement pads were installed using a locally fabricated 
lA-in (6.^ mm) mild steel plate in place of the washer to secure the pad. 
No incidents of pad loosening were noted following the installation of 
these plates, which were identical to those used during the previous 
testing of this track.  Table Vl shows the location and mileage of pad 
loss due to the block web damage condition. 

-■"^^"^ tau ^.'.■^■^ -   -     ■ -■  ^ -.  /..—  ,. > -■■■ -----  -"-• ■—- —■■ 
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Table VI  Pad Loss Due to Web Damage 

Location 
Left Track Right Track 

Test 
Mi leage Kt lometers Inboard    Outboard Inboard    Outboard 

1106 1780 1 1 
13^2 2159 1 
1552 2497 1 
2^04 3868 1 1        2 
2481 3992 2 
2487 4002 2 
2909 4681 2 1 

In addition to the above losses, three pads separated from the backing 
plates due to an apparent bonding failure.  These bonding type failures 
occurred at 112 test miles (180 km) in a right inside track position, 
at 1737 miles (2795 km) in a left inside position, and after 2481 miles 
(3992 km) in a left outside position. 

Track pads lost during the test were replaced with new standard items 
reduced in height to approximately that of the pads in the track at the 
time of replacement, to minimize vibration. 

Inspection and tightening of the end connector wedges and center guides 
was considered a function of daily operator maintenance.  Infrequent 
tightening of individual wedge bolts was required during the first 3000 
test miles (4827 km), became more frequent after 3000 miles (4827 km), 
until immediately prior to test termination tightening of a small number 
of wedges became a daily requirement.  The occasional loss of a loosened 
wedge was experienced after 1520 test miles (2446 km) with a total of 
18 lost throughout the test.  In addition, one center guide was lost 
at 1552 miles (2497 km) due to an undetermined cause.  The frequency 
of connecting hardware maintenance was not deemed excessive when 
consideration was given to the relatively high track mileage.  End 
connector wedge losses are summarized in Table VI1. 

I 
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Table VII Wedges Lost 

Left Track 

Test 
Mileage Kilometers 

1520 2^46 

1930 3105 
2317 3728 

2805 k$M 
2909 ^681 

31U 5010 
3512 5651 
3515 5656 

Inboard 

1 

2 

1 

Outboard 

Right Track 

Inboard    Outboard 

1 
1 
2 2 

1 

At the time of the pretest inspection it was noted that many end track 
pin bushings were extruding from the blocks.  These bushings were torn 
from the pins and lost during the test.  The bushing loss apparently 
had no detrimental effect upon the life of the track generally, but 
may have reduced the test life of the track bushings that failed. 

Endurance testing was terminated upon completion of 35^5 test miles 
(570^ km), or 8545 total miles (I37't9 km) for the test item, when the 
track assemblies were considered unserviceable. The integrity of the 
aluminum track blocks remained satisfactory with the exception of one 
block which contained a pin tube fracture. Upon test termination the 
two test track strands were comprised of shoes with overall test mileage 

as shown in Table VIM. 

Table VIII  Track Shoe Mileage at Test Termination 

Left Track 
No. of Mileage 
Shoes Completed 

5 520 
1 740 
1 920 
2 1617 
k 35^5 

10 hllS 
8 6966 

^9 8545 
Total SO 

Ri ght Track 
No. of Mileage 

Ki lometers Shoes Completed 

337 2 78 
1191 2 520 
1480 1 636 
2602 1 740 
5704 1 920 
7683 20 3545 
11208 9 4775 

13749 2 6545 
42 8545 

Tc tal  80 

Kilometers 

126 
837 
1023 
1191 
1480 
5704 

7683 
10531 
13749 

10 
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lJ)BJEcf!'UFinal Letter Report on Product Improvement Test of Hard-Coated 
Aluminum Tl^ Track for M60 Series Tanks. TECOM Project No. 
l-VC-087-060-008, Report No. APG-MT-'tbBO 

i  While vehicle maintenance may not be directly related to the testing 
of t ack each item contributes to the environment of the other espec-ally 
in the t ack to suspension relationship.  Vehicle ma.ntenance and serv.ce 

iata are. therefore, summarized to provide evidence of the f fe^e
th* ^e 

of aluminum track had upon vehicle ^'"^^"^^Vl^^-J duMng he 
suspension was lubricated an average of every 295 m. les (^75 km) dunng the 

test.  Other scheduled maintenance and lubrication f,6^'^.^^ P^ ^ 
'accordance with the vehicle technical manuals  ^»^^f^^. 
maintenance actions required to provide a sat.sfactory env.ronment for the 

test item were as indicated: 

(1) The sprockets were new at the start of test  reversed at 2^ 

miles (368? km), and replaced at 3025 miles (^867 km). 

(2) Four road wheels were replaced due ^ tire separation from the 

whee ; No. 3 right inside at 1573 test miles (25 1 km)  No J «J*       . 
ou'side at 2092 miles (3366 km). No. 3 rW ins de at 2531 nules (^072 km), 

and No. 1 right inside after 2983 miles WO km). 

(3) Two support rollers were replaced due to tire separation; No. 3 
right outside at 1573 test miles (2531 km) and No. 3 left outs.de at 

3i*70 miles (5583 km). 

(k)     Three track support roller wear plates were replaced due to severe 
wear  o.   ef TnsidePPat 1737 test miles (2795 km)  No  j 'ft o^ts.de 
at 2Ö92 miles (3366 km), and No. 1 right outside at 2W  m. les (3868 km). 

(5) Three road wheel hub bearings fai led causing da.^ge t^t. in each 
incident necessitated replacement of the road arm assembly.  These ^res 

; c rreS'at the No. 1 right. No. 4 left, and No. 2 le t P-'t--. 
^53 (729 km). 1890 (3041 km), and 2092 test miles (3366 km), repect.vely. 

(6) Three shock absorbers failed; No. 1 left ^^53 test miles (729 km), 

and after 2909 test miles (4681 km) No. 2 right and No. 1 left. 

(7) Nine shock absorber mounting pins were lost from various Positions 
throughout the test and one lower shock absorber bushing was replaced due 

to wear. 

(8) At 2317 test miles (3728 km) No. 1 left torsion bar and No. 1 and 

3 left volute springs failed. 

component life. 
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STEAP-MT-U 
SUeJECT:  Final Letter Report on Product Improvement Test of Hard-Coated 

Aluminum Tl^2 Track for M60 Series Tanks, TECOM Project No. 
I-VC-O87-O6O-OO8, Report No. APG-MT-4680 

j.  A summary of general vehicle unscheduled maintenance is presented 
for information purposes; again there was no indication that the use 
of aluminum track was detrimental to component life. 

(1) At 199 test miles (320 km) both final drive assemblies were 
replaced due to a worn condition. 

(2) The engine rear fan tower seal was replaced to correct a severe 
oil leak at 557 miles (896 km). 

(3) The throttle bell crank bearings at the fuel injector pump became 
inoperative and were replaced at 557 test miles (896 km). 

(M  At 3025 ('♦867 km) several engine oil leaks were repaired and a 
worn pinion bearing in the right final drive was replaced. 

(5)  Between 3052 (^911 km) and 3^70 miles (5583 km) three engine 
assemblies were replaced.  This excessive replacement rate was not 
related to the track or vehicle, rather it was attributed to depot 
rebuilt engines that were defective as received. 

k.  Upon termination of endurance testing a final inspection was 
conducted to determine the condition of the track and the extent of wear 
on the track components. 

(1)  As previously noted in para h, the pin tube of one right inboard 
block contained two longitudinal fractures approximately '»-inches (102 mm) in 
length as shown in Inclosure 1, Figure 3.  The cause of the failure was 
undetermined. 

(2)  A total of 118 block end plates, 62 in the left track and 56 in the 
right, were severly worn due to the shifting of the blocks on the pins, 
which was first reported during the preceeding test of this track.  This 
same problem resulted in severe center guide interference at initial service, 
and track pin wear during the endurance test necessitating the replacement 
of a total of 11 shoes.  Throughout this test an overall total of 129 track 
shoes were affected by this block shifting condition.  This shifting 
occurred in both directions, first toward the center guide causing the 
center guide pin flange to wear into the end plate of the aluminum track 
block (Inclosure I, Figure 5), and secondly toward the end connector 
resulting in severe wear of the outer end plate as it was contacted by the 
sides of the sprocket teeth (Inclosure 1, Figure 6).  In some instances a 
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STEAP-MT-U 

SUBJECT:  Final Letter Report on Product Improvement Test of Hard-Coated 
Aluminum TU2 Track for'M60 Series Tanks, TECOM Project No. 
1-VC-O87-O60-OO8, Report No. APG-MT-^680 

migration type activity was observed when several individual blocks 
moved from a condition of contacting the center guide to contacting the 
end connector or the reverse of this action, within a two hour period of 
vehicle operaton.  Although the connecting hardware remained properly 
secured, the shifting of the blocks caused the pins, center guides, and 
end-connectors to become misaligned with resultant accelerated and irregular 
wear of the track and suspension components. 

(3) This block movement problem was originally considered a product of 
the use of the aluminum material since it was first detected in this test 
track.  Recent testing, however, has disclosed a similiar condition in the 
steel Tl't2 track, thus indicating that the problem may relate to the 
Tlit2 configuration and manufacturing processes rather than the use of 
aluminum blocks.  Reportedly the degree of block movement in the case of the 
steel track is not as extreme as with the aluminum, possibly due to the lower 
wear rate of the steel track body material.  The cause of this problem 
remains undetermined. 

(4) The average grouser height was reduced to 0.38-in (9.6 mm) from 
the original height of 1.38-in (35.1 mm). 

(5) The road wheel path rubber was breaking down and had progressed to 
the point of separation from the binoculars of 15 left and 17 right track 
blocks. 

.' 

(6) The outer portion of the track pin bushings were missing from most 
of the track shoes, having extruded from the track block and been torn from 
the pin during endurance testing. 

(7) The end connectors, center guides, and track pads were heavily 
worn, far in excess of serviceable limits.  These items normally would 
have been replaced earlier; however, when the wear limits were reached late 
in the test, replacement was not considered feasible due to the generally 
poor condition of the track shoes.  Accurate definition of the degree of end 
connector and center guide wear was difficult due to the extreme irregularity 
of the wear patterns.  The material remaining on the driving face of 
individual end connectors varied from a maximum of 0.25-in {(>.k  mm) to a 
minimum of 0.  Remaining center guide thickness, as measured 1.5-in (38.1 mm) 
from the top, varied between guides from a maximum of 1.38-in (35.1 mm) 
to a minimum of 0.75 in (19.1 mm) as compared to a new thickness of 1.5"in 
(38.1 mm).  Many guides were worn only on one side due to the condition 
of track blocks shifting on the pins. 

(8) The track pads were worn to grouser height, and therefore provided 
little cushioning during operation on hard surfaced roads. 
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STEAP-MT-U 
SUBJECT:  Final Letter Report on Product Improvement Test of Hard-Coated 

Aluminum Tl^ Track for M60 Series Tanks, TECOM Project Nc. 
l-VC-087-060-008, Report No. APG-MT-WSO 

At the conclusion of the final inspection forty test track shoes represent- 
ative of the various problems related in this report were forwarded to^ 
TACOM for evaluation.  The remaining items were placed in storage pending 

disposition instructions. 

5. CONCLUSIONS 

It is concluded that: 

a. The use of aluminum J]k2  track improved the acceleration and 
drawbar pull performance of the M60AI tank as compared to the steel Tl^Z. 

b. The aluminum track successfully completed the 35'»5 miles (570^  km) 
of endurance testing. 

c. The integrity of the aluminum block was satisfactory during 85^5 
miles (iBy^S km) of service. 

d. Track shoe reinforcement is required under the track pad securing 

nut. 

e. The endurance test results were compromised by conditions caused 

by the track block movement on the pins. 

6. RECOMMENDATIONS 

It is recommended that: 

a. Action be taken to correct the problem of the Tl^Z blocks moving 

laterally on the track pins. 

b. Further tests should be conducted on the Tl^Z track using blocks 
made of this aluminum alloy, in order to obtain additional performance and 

endurance data. 

FOR THE COMMANDER: 

9<u^:acwfii y 
BILLY'D. SISSOM 
Associate Di rector 
Materiel Testing Directorate 
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Aluminum T1U2 Track, TECOH Projecl (to. l-VC-087-0( - 8, 
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Figur« 1.  Arrows Denote Center Guides Trapped 
Between the Track Blocks Due to Block 
Movement Toward the Center of the Shoe. 

Tnclosure 1, Pag« 1 
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SECTIOH 3.    APPENDICES 

APPENDIX A - TEST DATA 

TANK. COMBAT. Fl|LL-TRACKED. 105W1 SUN, I160A1. USA REG. NO. 9QA03872 

ACCELERATION (TIME-VELOCITY) CHARACTERISTICS 

Englnt:   Nodtl AVDS-1790-2 
Transalislan:   Nod«) CO-850-6 
Vehicle Weight:   107,300 Lb with T142 Aluminum Track 

109,450 Lb with T142 Steel Track 

35 

30 

25 

x 

««• ** 

■'  T142 Hard Coated Aluminum Track 

« T142 Steel Track 

30 40 SO 60 

Engr 4 Env Test Section 
Materiel Testing Directorate 
USAAPG, AP6, MD 
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DRAWBAR WLL CHARACTERICTICS - WTH TU2 STEEL TRACK 

Engine:   Hodtl AVOS-nfJO-SI 
Tr»n»1««1on:   «wl«! CD-850-6 
Vehlclt Wtlaht:   109,450 Lb 
Dat« of Ttit:   8 »nd 9 August 1974 
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TANK. COWAT, rULL-TKACKED) 105HW. M60A1, USA K6, t<0. f)9A0387? 

ORAWnAR PULL aiARAaERlSHCS - WITH T142 ALUfllNUr TRACK 

Enqlnt:    Mo<«e1 AVOS-1790-2 
Transmission:   Mo<te1 CD-850-6 
Vehicle Weicht:    107,300 Lb 
Date of Test:    16 Auqust 1974 
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TAHK. COMBAT. rult-TPACKgD» 105MH GUN. H60A1. USA REG. HO. 09A03872 

DRAWBAR HORSEPOWER CHARACTERISTICS 

Cnqlne:   Model AVpS-1790-2 
Transtnlsslnh:   Model CD-B50-6 
Vehicle Welqht:   W/T142 Steel Track - 109.450 Lb 

W/T142 Aluminum Track - 107.300 Lb 
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UJ 
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o: 

300 

?00 

100 
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TAftK. COWAT. FULL-TRACKEtj. IQSffl. HSOAl. USA REH. HO. 09A03fl72 

STANDARD COURSE FUfiL CONSUMPTION CHARACTERISTICS 

Engine:    Model AVDS-179Q.2 
Transmission:   Model C0-R50-6 
Vehicle Weight:   M/T142 Steel Track - 109,450 Lb 

M/T142 Alumlnurn Track - 107,300 Lb 
Dates of Test:   2 & W-Zl Aunust 1974 
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